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group comprising LiPFg, LuBF^, LiCIO^, LiAsF^, LiCF^O^ 

. Li(CF3S02)2N, Li(CF3S02)3C, and LiSbF^. and a 

solvent is preferably selected from the group comprising 
ethylene carbonate, propylene carbonate, butylene 
carbonate, dimethyl carbonate, diethyl carbonate, methyl 
ethyl carbonate, y butyrolactone, and a mixture of them. 
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(54) LITHIUM SECONDARY BATTERY, POLYMER 
GEL ELECTROLYTE, AND BINDER FOR 
LITHIUM SECONDARY BATTERY 

(57) Abstract: 

PROBLEM TO BE SOLVED: To provide a battery with 
high electrolyte retaining capacity and high membrane 
strength by constituting an electrolyte with a copolymer 
having a segmentalized polymer chain (a) for keeping 
membrane strength and a segmentalized polymer chain 
(b) for retaining a nonaqueous electrolyte in one 
molecule. 

SOLUTION: A copolymer is preferable to be a block 
copolymer or a graft copolymer. At least one of a 
segmentalized polymer chain (a) and a segmentalized 
polymer chain (b) is preferable to be a fluorine-containing 
polymer. A lithium salt capable of dissociating in a 
polymer gel electrolyte is preferably selected from the 
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8/22 ^/v\^(D^m^m'i^mMm ( p c + e cm^^mi 

6F^^^M^®bt-t^»«ti-t^5^^^ mmm<^i^n 

LT*5D. ±is (1) . (2) (om^'^^^^mmm^ 

'r^^t\^mmxh^fz., 2 F/6 F;?iS9 

\z.\'±mm^^<r>x\ m'^mm'^<Dmi^<Dmm\^mm(o^ 
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<r>^i^ (2) ^m^^'it^t\'tn^m^\ 

[0 0 16] T^mm^hl-^. ^M^fi(D'^^^ -^>^F^ 
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[0 0 17] 
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[0 0 19] ■^rr*;*i:^?g#bfi. ^^Uftl*^^<lr bT 
mfia (1) . (2) (7)M*#tt^S(J>sr{;iffi^-rs^^^^ 

m}kx^^ho:>tn^fc. Mri^ma^. T^vy^it^f^^ 
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m ^^j^<D^ 0 \^Bm L-^-ri/ y -^-^m^^x^xmmn 
mo:>VfiSL^^^tLo \.f)^\^'^^t^h:L(o-)3mx\^. mmm 

[0 0 2 0] :i(o:Ltfi^h^^(r>^^^n^tim^\t.. 

mMm\mm\^m<. mmm^xhmmm^m^^'r^ 

[0 0 2 1] ap-^;j^^P.g(*. 

40 '6litg^#i-S-^^7«>'hft:^y-^-^ (a) 

{-Mffit-S^tg^*-t-S-fe^;^>'hft:^y-^-^ (b) 

[0 0 2 2] ^fc. m^'j^^j^r.^mmm 
w^^^/^nMm\^. (1) ^itPTig^^c^y f^^^A 

i^.!: bTL i PFe. LiBF4. L i C 1 O,, Li A 
s Fe. LiCFaSOa. Li (CF3SO2) 2N. Li 
(CF3SO2) 3CS.tJ«L i S b F6<^i¥;0^bjltR$tLS 
y 5=-^^-^:^ ; *5^t/ (2) ^^::n^U>-, ^^y^nt'l/ 

50 V. j^^:/^i->'. j^^i^p^^^K ^^v^^^/K m.m 
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[0 0 2 3] ^e>ic. -^^^twmmm.^m 
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7Ky-e-^i^J^J^flg^/^fc^r^;^5^^^^TV^^ (AB. a 

BA. BAB:ft2^y^^m^m o 

^'^xm<D^y'^—^i^yy hm-^-r^^^^^^^^tt-c 
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[0 0 2 6] y ^^7Az:^sk®?&ffl^S5>T-'^/^'ttfl?Ht- 
^^. (1) (4) ^m^^^^ 

^^V'^-tL^X'^yymm'^mm^\^\^\ ^y^ym^f- 

y-^"(*-^(^jK{t:7K^^4^y-^-t-it-<Tf^6^. 
m^fc'^x^^fmxfi:< ^ ^y^M'^J'^-^m^^x 

mm^hxh^o 

[0 0 2 7] ^:7:y^^y-r — ^fflv^fc:/p ^y^^ RXf 

^yy h^m^p^<o^m\^. <^^<D:fjm\m\^^rf^^t 

ii^X^^o mK.\^. il#<^Bg5 8-4 7 2 8-^<ii^#{c:tSic 
R- K I-R-I (RJ^^M='y>'fb^ 

B. AB A^-r:/c7>:/n :y:^^fi'g'ii^^^^£-C^^o 
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[00 2 8] ir>/;^>-b{t:4fy-^-^ (a) t-^^;^> 
hit^V-^-m (b) (Dla^EScitt*. •^i^;^>h (a) 

a:b = 5-'95:95-'5 »^ b < 

a : b = 5'-'50 : 95 — 5 Ofig%^fc5o 

[0 0 2 9] -fe:>/y (a) {C^\^^X\^mm^^X<D 

^-^^^com^^^-ib. y^mmm^m^^^^^tmi-'^i^ 

/u:t^^^u>^±tl.Xf^^'h<DX^y) . ^h\^'^^m 
\^}t-cx ey ^yity^^^i^^'. ii:7tyfbtf^/^^^-r/^ 

10 fj:t^(D=i^/'^-^^m'^'r^^th'^mx^^o Mt^ 

ma:^±t l.X^m^m^7b^yy<t^=^])y'>^5 0-1 
0 0^/1^%. 7^ h^:7/U;^nni^w>'0 — 5 0^/W% 

X\ y ^yit^^^-V'f^ty- hyy/\^:^^^^l-':^(D^^ 

^a-^^/i-^^^ (Xt) 9 o^Xt^ 1 0 or*fe^:7 

[0 0 3 0] :7-/fbtf::^y y^^^;65*^5 0^/l-%J: 

^^{tt'^2a 000—1, 000, 000c^t)<^;&5*?^ 20,000 
^TT-fe-5^5J^T-A;55{£i-rTKflfT*#T. ^:^::1,000, 

[0 0 3 1] -fe^T^ V h (b) {cov^r^i. mmm^^ 
<wm-r^h<oxhfi\tmz.m'^'^fhf^\^^ti^^ mx.\^y 

30 :y{t:tf:::^y f^v. e>y yityvi}:fu>-^^t\^xt^^h 
(ox^^^ *^^m^j^^\::^xTVyy/^:^^^'f'^>'^My 

>b^tgT*^'5o ^^M.{^m^\^. ^m^n^ii^. yyit 

tf:nyy^V5 0 — 9 5^/^%. 6 :y 5 — 

3 0^/P%. 7^ h ^:7/U'::^-arc^i/>'0 — 4 O^/L-% 

r% :7-/{hif-yy^vi:6:7-/>ffc;:7'at^i/V(7>'g*tf^fi 
-^fr^/u^j-^ (X' t) fy^. 6 0^x' t^lOO-e^^ 

[0 0 3 2] (a) (b) (i. 

40 $?^b<(^. -fer^/p^Vh (b) (D%y ^yi\:.yu\fu>^^ 
ir^T^^^h (a) c^6:7'^fL:7^Pt:°i/V^SJ;>9 

[0 0 3 3] 55^^l^-C(^ir^/p«>'b (a) i:ir^;^Vh 

t>lO(7)ir^7«>-b (a) i:/>/^< ^t>10(^-ir^y > 
b (b) ^'g-Ay-ei/^;h.tf 

[0 0 3 4] :^^mxmm^f^^mm\^. m^wt-^-^th 

50 v^^^/K jK^7«^/U^^/K j^g^i^IT^t^^ eVl-^(^^^^ 
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0iJ^f^L i C 1 O4. L i A s Fe. L i P 
Fe. LiBF4. LiCl. Li Br. LiCHsS 
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K^^^^UV. jK^i/zdf^/K 7:/^^^^ h^^i^c^ift^ 
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^5 0 o^^±(7)M«T-^?Stt:^;^^«4'. 

[0 0 3 7] iE^^fS^M^ brtt. m^m^^^ 
^\>(D-Q\%f^\^m^ ZLm\\:rri^i^>. -^m.Wi.^^^-J'^ 

^LiXAi-YMYOz (At*. Mn. Co. RXf 

N i ^^h^j:^m:^^hmitth^d^^/£< th~m<om^^m 
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[0 0 4 2] 

[^5£^j] if^mm^%mm'Bix^\mim^m\^x^ 
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0. irc/;^^b{b^y -^-^ (b) <^LT. V ^/fl: 
20 tfrriyy^'V-) /T h ^ » /6 F 

(6:7o,{b:7'nt**l/V) =5 0/2 0/3 0^fflV\ 

[0 04 5] \m.^i^^\ 1 

V (yyit^f^'V'f^) /6F (6>^'^fL::^nt:'i/V) 
= 8 0/2 ocotfc^-e. :7 -/{[:tf::iy 7^^-6:7 2/ {b:/ 

[0 04 6] Itm^^M 2 
^ :yfktf:ri y T^^^fi^LT^y :7 -/>ft:tf y y^V^i& 

30 [0 0 4 7] mmmi : -r^t-ve^ss'js 

'g'^0iJlT*f^SfeUfc:/n:y>^#^fi'g'^mi^. t-h:/ 
Uy^L^Xm^ 10 0^ ^ ^ XDiy— h ^i^M\^tio — 

^r. t^ixv:??;— 4^-;!^— htcL i P Fe^ 1 ^/t'/y 

[0 0 4 8] f^^2cmC0H?l?;^^;=^v''1r— l/^^'f't-s ^ 
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40 [0 0 5 0] ^:t>i^mm\ty-y hr^i^itm^^^'- 
^^^.T^y-^'f (1 2 6 0M) ilScO^^ffi^ 
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L/Co hiT^-f:^::/^^^*^ 3 X 1 O-'S/cm-e^b^o 
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^^iSc;0ij2T*f^^L/c:/t:^:y^*fi^f*^<SJll^. t - h :/ 
l/;^LT3^$ 1 0 0 VCDV— h^f^KL^^Co — 

:tr. >^Pt:'i/>';^";J^^-hic:L i PFe^l^/u/y 
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y:^:^T-ry-f'f (12 6 OM) ^fflv^. 



(6) 4^^^ 11-67274 

10 

^ >\i'—^>':^mX\ ;^JS^2 OH 2-1 kH z tClTffly^ 
bfcio i/— f(7)-Y;^->'e^^t^2 X 1 0''S/cmT*feo 

/Co 

[0 0 6 2] ^jffil^fij 3 RU^ite^^iJ 3 

lEmmmnti.x^ I. i c o02^6 omm^t. mm 

(^^y :7-/{k;trny (l:tmM3) ^•^ti^'ti5fifl: 
?fi5^. ^IflJ^ LTN-^^/P-t^'P y K>'3 0mSa5^:^J< 

/Co r(?^^^]^iEll«S^^i:?:e^/?^2 0//mC>r/i-5: 
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